Effect of YM 9429, a potent teratogen, on cholesterol biosynthesis in cultured cells and rat liver microsomes.
YM 9429 (cis-1-[4-(p-menthan-8-yloxy)phenyl]piperidine) is a hypolipidemic agent with a potent and specific teratogenicity, inducing cleft palate and skeletal variations in rats. Since cleft palate is generally observed in the Smith-Lemli-Opitz syndrome, a common syndrome of multiple congenital anomalies caused by reduced activity of 7-dehydrocholesterol delta 7-reductase (3 beta-hydroxysteroid delta 7-reductase), the final enzyme in the cholesterol biosynthetic pathway, YM 9429 was suspected of being an inhibitor of this enzyme. To prove this hypothesis, YM 9429 was added to cultured human skin fibroblasts and to cultured Morris hepatoma cells and incubated with [5-3H]mevalonolactone. After 24 h, radiolabeled 7-dehydrocholesterol accumulated in the cells, whereas the formation of radiolabeled cholesterol was markedly reduced. The results indicate that YM 9429 inhibits the conversion of 7-dehydrocholesterol to cholesterol catalyzed by the microsomal enzyme 7-dehydrocholesterol delta 7-reductase. In rat liver microsomes, the mode of inhibition was found to be noncompetitive, with a Ki of 40 microM. These results suggest that YM 9429 induced developmental abnormalities in rats by the same mechanism as the Smith-Lemli-Opitz syndrome. This compound might be useful for studying the pathogenesis of anomalies in animal models of the Smith-Lemli-Opitz syndrome.